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SIR: 

Takahashi, H., Dietary Fiber From Guar Plant Seed , Technical Bulletin, 
Talyo Kagaku Company, Limited, March, 1990, ( 'Takahashi' ) discloses a product 
called 'Sunfiber' which is a purified low molecular weight guar gum which has 
been digested with a beta -D-mannanaee produced by Aspergilllus nlger . 
Takahaahi discloses that Sunflber has a molecular weight from 24,000 to 30,000, 
and has beneficial physiological effects in the human diet, including reduced 
serum lipid levels, reduced gastrointestinal transit time, reduced serum 
cholesterol, and improved glucose tolerance. Takahashi also discloses certain 
functional characteristics of the Sunflber product, including its use as a 
dietary fiber, a film former, a foam etabilizer, a swelling agent, a syneresis 
inhibitor, and a colloid protector. Takahashi does not disclose the use of 
this product as a bulking agent. Further, Takahashi does not teach that the 
guar gum may be enzymatically degraded to an average DP of 3 to 75, nor that 
such a highly degraded guar gum has beneficial functional properties as a sugar 
replacement. 

European Patent Application No. 0,301,440 of Barnett, et al., published 
February 1, 1989 ('Barnett') discloses water soluble bulking agents comprising 
modified and unmodified hemicellu loses, which may serve to replace the 
functional properties of carbohydrates or fats in food formulations. Barnett 
discloses that the hemlcelluloses may be modified by treatment with acid or 
enzyme to break down the polysaccharide to lower molecular weights, including 
oligosaccharides composed of only 4 to 10 sugar units, Barnett discloses that 
hemicellulose A may be treated with a Xylanase or cellulase to 4egrade the 
hemicellulose to the desired degree. Also disclosed is the degradation of 
hemicellulose B with an enzyme preparation containing hemicellulase and 
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cellulase. Barnett does not disclose that bulking agents may be prepared from 
food gums, such as the ^actomannans and xanthan gum employed by Applicants 
herein. Further, Barnett does not disclose that the depolymerization process 
is necessary to the production of a functionally suitable bulking agent. 
Finally, Barnett 's invention is directed to the use of nonwoody lignocellulosic 
substrates such as corn bran, alfalfa hay, pat bran, citrus pulp, peanut shells 
and soy bean stover, having a pentose polymer backbone. 

European Patent Application No. 0,251,798 of Jensen, et al., published 
January 7, 1988 ( •Jensen') and its U.S. equivalent: U.S. Pat. No. 4,871,571, 
issued October 3, 1989, to Jensen, et al,, discloses low calorie bulking agents 
comprising a glucose oligomer(s), having a DP of 3 or 4 and one beta-1,'3- 
glucosidic bond, the balance of the other bonds being 1,4 bonds. Jensen 
teaches that these bulking agents may be produced by the hydrolysis of beta - 
glucan. The process comprises grinding barley, liqulf ication and 
saccharification with enzymes, termamyl"" and amyloglucosidase. This is 
followed by further separation steps and hydrolysis with a beta-glucanase which 
is then Inactivated prior to isolation of the bulking agent. In contrast with 
Applicant's invention, these agents, and the material from which they are 
derived, are not heteropoly saccharides. 

Patent Cooperation Treaty Application No. WO 89/04609, of Singer, et al., 
published June 1, 1989, discloses a bulking agent comprising celloblltol which 
may be used In combination with a high potency sweetener to provide the 
functional characteristics of sucrose in formulated foods without high caloric 
content. Unlike Applicant's invention, this bulking agent is chemically 
produced and comprises a disaccharlde of glucose and sorbitol. < 

The following U.S. patents disclose bulking agents which may be employed 

in food formulations: 

4,376,198, issued March 8, 1983, to Divivedi, et al. 

4,024,290, issued May 17, 1977, to Layton 

4,526,794, Issued July 2, 1985, to Altomare, et al. 

3,766,165, issued May 25, 1972, to Rennhard, and 

4,451,489, issued May 29, 1984, to Beale, et al. 

None of these patents disclose the depolymerization of naturally-occurring gums 

to provide bulking agents suitable for use in reduced calorie edible 

formulations. 

The following U.S. patents disclose high potency or low calorie 
sweeteners which may also be employed as bulking agents in foods: 
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4,459,316, issued July 10, 1984, to Bakal 
4,786,722, issued November 22, 1988, to Sehner 



Neither of these patents disclose the bulking agents claimed by Applicants 
herein. 

Tamrind Seed Polysaccharide:Glyloid; Thickening Stabilizing and Gelling 
Agent , Technical Bulletin, Dainippon Pharmaceutical Company, Inc., Osaka, Japan 
(1982) CGlyloid Technical Bulletin*) discloses background information on the 
characteristics and use of tamrind seed gum. 

Physiological Effects of Food Carbohydrates , American Chemical Society 
Symposium Series No. 15, Jeanes, A. and Hodge, J., Editors, ACS, Washington, D. 
C. (1975) ('Jeanes and Hodge*) discloses background information on the 
digestibility and metabolism of the food gums employed by Applicants herein in 
the preparation of bulking agents. Likewise, the three references (authored by 
Shiau and Salyers) listed on page 3 of Applicants' PTO-1449 form submitted 
herewith, provide information on the physiological effects of the 
heteropolysaccharides employed by Applicants herein. These three articles are 
directed to metabolism of these heteropolysaccharides in the lower intestine by 
microbial flora. 

The articles listed on page 2 of Applicants' PTO-1449 form (authored by 
Layton and Beereboom) provides background information on the state of the art 
in low calorie food bulking agents. 

The disclosure of the above references does not constitute an admission 
that they are relevant or material to the claims or are 'prior art' to the 
subject application. The citation of them is not to be construed as a 
representation that no better art exists or that a search has been made, they 
are cited merely as constituting collectively the closest art of which the 
Applicants are aware. 



Respectfully submitted. 




Mary E. Porter, Reg. No. 33,440 
Patent Attorney 
Tel. No. 201-685-5127 



National Starch and Chemical O 
P. O. Box 6500 
Bridgewater, New Jersey 08807 





deposited with the United States Postal Service 
"Express Mail Post Offi*^ -: Addressee" service 
under 37 CFR 1 . 1 0 on the date iadicated above and 
is addressed to the Commissioner of Patents and 
Trademarks, Washington, D.C. 20231. 
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